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(54) Recording and reproducing apparatus 

(57) A recording and reproducing apparatus trans- 
mits copy geiieiationmaji^ t0 a sec " 
ond recording and reproducing apparatus connected 
thereto even when receiving, recording or reproducing 
a program not accompanied by video, e.g. an audio pro- 
gram of music only or a data progra m, sent from a bro ad- 



casting^ation. In the recording and reproducing appa- 
"nituKar7elementary stream (ES) signal judging unit 
judges whether the video signal is contained in the re- 
ceived signal or not. When video signal is not contained, 
a controller controls a video signal generator to generate 
a video signal. 
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Description 

FIELD OF THE INVENTION 

[0001] The present Invention relates to a recording 
and reproducing apparatus controlling to copy between 
recording and reproducing apparatuses by transmitting 
copy generation management information when record- 
ing. 

BACKGROUND OF THE INVENTION 

[0002] Recently, a digital broadcast has started 
through a communication satellite (CS). After 2000, a 
broadcast through a broadcast satellite (BS) and ground 
waves will be successively shifted from analog to digital. 
In thedigit al broadca st, copy generation managejnent 
information which showjlvheffi¥n He^broa^ast p'ro- 
g ram is allowed to be recorded o r not is added and sent 
out together with video, audio anddata broadcast. A dig- 
ital recording apparatus records the broadcast accord- 
ing to the copy generation management information 
sent out from the broadcasting station. When the record- 
ing medium, is reproduced, the copy generation man- 
agement information called Copy Generation Manage- 
ment System-Analog (CGMS-A) is issued. With this in- 
formation, it is managed whether or not the recording 
(dubbing) is possible in a digital recording apparatus of 
the second or later generation. Figs. 3A through 3D are 
schematic diagrams showing the signal composition of 
copy generation management information designated 
to TRC001 1 , the copy generation control system of con- 
sumer-use digital video recorder. Fig. 3 A shows a signal 
waveform having copy generation management infor- 
mation multiplexed, as an identification signal, on the 
luminance signal of an analog video signal at the 20th 
and 283rd horizontal lines in the vertical retrace time. 
Fig. 3B shows the relation between each bit and each 
word. Fig. 3C shows the content of bits in word 1 of the 
copy generation management information. Fig. 3D 
shows the content of bit 7 and bit 8 in each mode of the 
copy generation management information. 
[0003] The operation of the copy generation manage- 
ment in a conventional digital recording apparatus will 
be explained below by referring to the accompanying 
drawings. In the digital broadcast, as shown in Fig. 5, 
the program can be sent out with adding copy genera- 
tion management information to entire program showing 
whether the program is allowed to be recorded or not. 
[0004] When the digital broadcast is received and re- 
corded, copy generation management information is 
multiplexed and issued as an identification signal at the 
20th an 283rd horizontal lines in the vertical retrace time 
of the luminance signal of an analog video signal shown 
in Fig. 3A. The digital recording apparatus judges 
whether the received analog video signal can be record- 
ed or not by referring to the copy generation manage- 
ment information. 



[0005] Fig. 4 is a block diagram of a conventional re- 
cording and reproducing apparatus. A recording and re- 
producing apparatus 40 such as digital VTR can record 
and reproduce a received digital broadcast. A receiving 
5 unit 41 receives the digital broadcast. A copy-genera- 
tion-management-information-judging unit 42 judges 
the copy generation management information which is 
transmitted from the broadcasting station together with 
the program or which is issued when the program re- 

10 corded in a tape is reproduced. A recording unit 44 
records the copy generation management information 
in a copy-generation-management-information-storage 
region of a recording medium together with video and 
audio signals when recording. A copy-generation-man- 

*5 agement-information-updating unit 43 updates the copy 
generation management information showing the pro- 
gram permitted to be recorded only once when record- 
ing the program transmitted from the broadcasting sta- 
tion in the recording and reproducing apparatus. A re- 

20 producing unit 48 reproduces the recorded tape. A con- 
troller 47 permits or prohibits the program from being 
recorded based on the result of judging the copy gener- 
ation management information, which is transmitted 
from the broadcasting station, in the judging unit 42, and 

25 gives a copy generation management information to be 
multiplexed in a copy-generation-management-infor- 
mation-multiplexing unit 45. The multiplexing unit 45 
multiplexes the copy generation management informa- 
tion from the controller 47 in the 20th and 283rd hori- 

30 zontal lines in the vertical retrace time of the luminance 
signal of an analog video signal. A signal output unit 46 
delivers video and audio signals. 
[0006] A second recording and reproducing appara- 
tus 51 such as digital recording and reproducing appa- 

35 ratus is coupled to the signal output unit 46 by a con- 
nection cable 50 for video and audio signals. A second 
copy generation management information judging unit 
52 judges the copy generation management information 
multiplexed and recorded in the 20th and 283rd horizon- 

40 tal lines in the vertical retrace time of the luminance sig- 
nal of an analog video signal. Further, the recording and 
reproducing apparatus includes a second recording unit 
53. 

[0007] The copy generation management of the con- 
45 ventional recording and reproducing apparatus having 
such configuration will be explained. Programs of digital 
broadcast are selected in the receiving unit 41 . And the 
copy generation management information judging unit 
42 acquires and judges the copy generation manage- 
50 ment information of the program, as shown in Fig. 3A, 
and then sends the result of the judging to the controller 
47. If the result of the judging of the copy generation 
management information of the program is prohibited 
from being recorded, in Fig. 3D, the bits 7, 8 of copy 
55 control information are both set to "1\ Hereinafter, this 
state is expressed by "copy control information = 11 In 
this case, the controller 47 functions to prohibit the re- 
cording. If the result of the judging at the judging unit 42 
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permits the digital recording only once, that is, if the copy 
control information is "10", the controller 47 updates the 
copy generation management information with the 
copy-generation-management-information-updating 
unit 43 during digitally-recording the program. And then, 
the program is recorded in the recording unit 44. That 
is, if the copy control information is "10" during the re- 
ceiving of the program, the information is updated into 
"11", which means "copy disabled" when the recording 
of the program, and then the second and subsequent 
recording is prohibited. The copy generation manage- 
ment information updated at the updating unit 43 is writ- 
ten in the copy-generation-management-information- 
storage region on the recording medium by the record- 
ing unit 44 together with the video and audio signals and 
data of the received program. When they are repro- 
duced in the reproducing unit 48, the copy generatipn 
management information written in the storage region 
on the recording medium is judged in the judging unit 
42. The result of the judging is detected by the controller 
47, and then, the copy-generation-management-infor- 
mation-multiplexing unit 45 multiplexes the copy gener- 
ation management Information, which is issued through 
the signal output unit 46. The output signal Is issued, as 
shown in Fig. 3A t as the copy generation management 
information is multiplexed in the 20th and 283rd horizon- 
tal lines in the vertical retrace of the luminance signal of 
an analog video signal. 

[0008] In consequence, in the second recording and 
reproducing apparatus 51 such as digital recording and so 
reproducing apparatus coupled to the recording and re- 
producing apparatus 40 with the video and audio signal 
cable 50, the copy generation management information 
contained in the luminance signal of the video signal is- 
sued from the signal output unit 46 is judged in the sec- 35 
ond copy-generation-management-information-judging 
unit 52. The judging unit 52 judges whether the video 
signal is allowed to be recorded or not. If the copy control 
information is "00" (copy enabled) or "10" (copy enabled 
once), the second recording unit 53 can record the out- <o 
put signal. 

[0009] On the other hand, when the recording and re- 
producing apparatus 40 records the program which is 
allowed to be recorded only once according to the copy 
generation management information, the copy-genera- ^ 
tion-management-information-updating unit 43 updates 
the copy control information of "1 0" (copy enabled once) 
to that of "11 ■ (copy disabled) and stores it in the copy- 
control-information-storage region (not shown) on the 
recording medium. When this recording medium is re- so 
produced by the reproducing unit 48, the copy-genera- 
tion-management-information-judging unit 42 judges 
the management information in the storage region on 
the recording medium and transmits it to the controller 
47. The controller 47 detects that the copy control infor- 55 
mation of the reproduced recording medium is "11" 
(copy disabled). The signal of the copy control informa- 
tion of "11 " is multiplexed on the video signal in the copy- 



generation-management-information-multiplexing unit 
45 and is issued through the signal output unit 46. The 
output signal waveform issued as the copy generation 
management information is shown in Fig. 3A. 
5 [0010] As a result/even if the second recording and 
reproducing apparatus 51 coupled to the apparatus 40 
attempts to record the signal reproduced in the appara- 
tus 40, the signal cannot be recorded because the sec- 
ond copy-generation-management-information judging 
10 unit 52 detects the copy control information of "1 1 " (copy 
disabled). 

[0011] In the conventional apparatus, the copy gen- 
eration management information is multiplexed on the 
video signal. Therefore, in the case that the program not 
15 accompanied by a video signal, e.g. an audio music pro- 
gram or a data program, Is received and recorded with 
the conventional apparatus, the copy generation man- 
agement information cannot be stored in the copy-con- 
trol-information-storage region on the recording medi- 
co urn. And therefore, As the second recording and repro- 
ducing apparatus cannot hence judge the copy gener- 
ation management information, the program can be re- 
corded, and the copy generation cannot thus be man- 
aged. 

25 

SUMMARY OF THE INVENTION 

[001 2] A recording and reproducing apparatus capa- 
ble of transmitting copy generation management infor- 
mation to a second recording and reproducing appara- 
tus coupled thereto even if the program not accompa- 
nied by a video signal from a broadcasting station is re- 
ceived, recorded, and reproduced. 
[0013] The recording and reproducing apparatus 
comprises: 

(a) a receiving unit for receiving digital broadcast 
transmitted from a broadcasting station; 

(b) a reproducing unit for reproducing a recording 
medium; 

(c) a copy-generation-management-information- 
judging unit for judging the copy generation man- 
agement information included in the output from the 
receiving unit or the reproducing unit; 

(d) an elementary stream (ES) signal judging unit 
forjudging whether a video signal is contained in 
the output from the receiving unit or reproducing 
unit or not; 

(e) a video signal generator generating a video sig- 
nal based on the output of the ES signal judging 
unit; 

(f) a copy-generation-management-information- 
multiplexing unit for multiplexing the output of the 
judging unit on the output of the video signal gen- 
erator; 

(g) a signal output unit for issuing the signal of the 
multiplexing unit; 

(h) a copyrgeneration-management-information- 
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updating unit capable of updating the copy genera- 
tion management information when recording; and 
(i) a recording unit recording the output of the up- 
dating unit. 

[0014] In this configuration, even when the program 
not accompanied with a video signal, e.g. an audio pro- 
gram of music program only or a data program sent out 
in digital broadcast, is received, recorded, and repro- 
duced, the copy generation management information 
can be transmitted to the connected recording appara- 
tus. The ES signal judging unit judges whether or not 
the video signal is contained in the received signal when 
receiving or reproducing. When the ES signal judging 
unit judges that the received signal consists of audio and 
data only but not containing the video signal, the video 
signal generator generates a video signal showing that 
the signal is composed of audio and data broadcast only 
by, e.g. on-screen display. When the receiving and the 
reproducing, the copy generation management informa- 
tion is multiplexed and issued at the 20th and 283rd hor- 
izontal lines in the vertical retrace time of the luminance 
signal of an analog video signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Fig. 1 is a block diagram showing a configura- 
tion of a recording and reproducing apparatus according 
to embodiment 1 of the invention. 
[001 6] Fig. 2 is a schematic diagram of copy genera- 
tion management information output when receiving 
and reproducing an audio program according to embod- 
iment 1 . 

[0017] Figs. 3A through 3D are schematic diagrams 
showing a signal composition of copy generation man- 
agement information. 

[001 8] Fig. 4 is a block diagram showing a configura- 
tion of a conventional recording and reproducing appa- 
ratus. 

[0019] Fig. 5 is a schematic diagram of copy genera- 
tion management information output when receiving, re- 
cording and reproducing. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0020] An embodiment of the invention is described 
below while referring to Fig. 1 . 

(Embodiment 1) 

[0021] Fig. 1 is a block diagram of a recording and 
reproducing apparatus according to embodiment 1 of 
the invention. A recording and reproducing apparatus 
10 such as digital VTR receives digital broadcast, and 
records and reproduces it. A receiving unit 11 receives 
the digital broadcast. A copy-generation-management- 
information-judging unit 12 judges the copy generation 
management information transmitted from a broadcast- 



ing station or reproduced from a recording tape. A re- 
cording unit 14 records the copy generation manage- 
ment information in a copy-generation-management-in- 
formation-storage region of a recording medium togeth- 

5 er with video and audio signals at the recording. A copy- 
generation-management-information-updating unit 13 
updates the copy generation management information 
transmitted from the broadcasting station with the pro- 
gram having the video and audio signals if the program 

10 is permitted to be recorded only once, when recording 
the program in the recording and reproducing apparatus 
10. A reproducing unit 16 reproduces a recording tape. 
A controller 15 permits or prohibits the program from be- 
ing recorded according to the result of the judging of the 

15 copy generation management information transmitted 
from the broadcasting station in the judging unit 12. Fur- 
ther, the controller f 5 generates the copy generation 
management information to be multiplexed in a copy- 
generation-management-information-multiplexing unit 

20 17. An elementary stream (ES) signal judging unit 19 
judges whether or not a video signal is contained in the 
signal at the receiving and the reproducing. A video sig- 
nal generator unit 20 issues data for an on-screen dis- 
play. The multiplexing unit 1 7 multiplexes the copy gen- 

25 eration management information from the controller 15 
at the 20th and 283rd horizontal lines in the vertical re- 
trace time of the luminance signal of an analog video 
signal. A signal output unit 1 8 issues the video and audio 
signals. A second recording and reproducing apparatus 

30 31 such as digital recording apparatus is coupled to the 
recording and reproducing apparatus 1 0 with a connec- 
tion cable 30. The recording and reproducing apparatus 
31 comprises: a second-copy-generation-manage- 
ment-information-judging unit 32 for judging the copy 

35 generation management information recorded at the 
20th and 283rd horizontal lines in the vertical retrace 
time of the luminance signal of an analog video signal; 
and a recording unit 33. 

[0022] The operation of the recording and reproduc- 
40 ing apparatus having such configuration will be ex- 
plained by referring to Fig. 1. 

[0023] First, a program of digital broadcast is selected 
in the receiving unit 11, and the copy-generation-man- 
agement-information-judging unit 12 acquires and judg- 
es es the copy generation management information of the 
program as shown in Fig. 5. If the copy generation man- 
agement information judged in the copy-generation- 
management-information-judging unit 12 prohibits the 
program from being recorded, i.e., the copy control in- 
so formation of "1 1 ", the controller 1 5 functions to prohibit 
the recording, if a program permitted digitally recording 
only once, i.e, a program having the copy control infor- 
mation of "1 0" (copy enabled once), is received, the con- 
troller 15 makes the copy-generation-management-in- 
55 formation-updating unit 13 update the copy control in- 
formation of tt 10 H to that of "11" (copy disabled) at the 
digitally recording of the program. And the recording unit 
14 can record it. 
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[0024] When the program which can be recorded, for 
example, only once in the recording and reproducing ap- 
paratus 10 contains video and audio signals, i.e., when 
the copy control information is set to "1 0", the copy-gen- 
eration-management-information-updating unit 13 up- 
dates the copy control information of "10 M to "11" (copy 
disabled) at the digitally recording, and the program is 
thus recorded in the recording unit 14. The copy gener- 
ation management information is written in the copy- 
generation-management-information-storage region on 
the recording medium, simultaneously with the video 
and audio signals of the program received in the record- 
ing unit 14. When the reproducing unit 16 reproduces it, 
the ES signal judging unit 1 9 detects that the video sig- 
nal is contained in the reproduced signal. When the.vid- 
eo signal is contained in the reproduced signal, the 
copy-generation-management-information-judging unit 
12 judges the copy generation management information 
written in the copy-generation-management-informa- 
tion-storage region on the recording medium and sends 
the result of the judging to the controller 15. The con- 
troller 15 makes the copy-generation-management-in- 
formation-multiplexing unit 17 multiplex and record the 
copy generation management information and issues 
the multiplexed signal through the signal output unit 18. 
[0025] Fig. 2 is a schematic diagram of copy genera- 
tion management information output when receiving 
and reproducing an audio program according to embod- 
iment 1 . On the output signal, the copy generation man- 
agement information is multiplexed as an identification 
signal at the 20th and 283rd horizontal lines in the ver- 
tical retrace time of the luminance signal of an analog 
video signal, 

[0026] Receiving this video signal, the second record- 
ing and reproducing apparatus 31 such as digital record- 
ing apparatus judges the copy generation management 
information contained in the luminance signal of the an- 
alog video signal in the second copy-generation-man- 
agement-information-judging unit 32. If the recording is 
permitted, i.e., if the copy control information is set to 
"00" (copy enabled) or n 10 n (copy enabled once), the 
second recording unit 33 can record the video signal. 
On the other hand, when a program which can be re- 
corded only once is recorded in the recording and re- 
producing apparatus 10, the copy generation manage- 
ment information updating unit 13 updates the copy con- 
trol information of "10" (copy enabled once) to that of 
"11" (copy disable) at the recording. And the updating 
unit 13 store it in the copy-control-information-storage 
region on a recording medium. When the recording me- 
dium is reproduced, the copy-generation-management- 
information-judging unit 12 judges data in the storage 
region on the recording medium at the reproducing. 
Since the copy control information of "11" (copy disa- 
bled) is recorded in the copy-generation-management- 
information-multiplexing unit 17, the second recording 
and reproducing apparatus 31 cannot record the video 
signal. 



[0027] When an audio signal or a data broadcast not 
accompanied by video signal is received in the receiving 
unit 11 , at the recording of it, the copy-generation-man- 
agement-information-judging unit 1 2 obtains and judges 
5 the copy generation management information of the 
program as shown in Fig. 2. The result of the judging is 
sent to the controller 15. When the copy generation 
management information permits the digital recording 
only once, i.e., when receiving the copy control informa- 
10 tion of M 10" (copy enabled once), the controller 15 makes 
the copy-generation-management-information-updat- 
ing unit 13 update the copy control information of "10" 
(copy enabled once) to that of "1 1" (copy disabled) at 
the digital recording of the program. And the conteller 
is allows the recording unit 1 4 to record the program. 
[0028] The copy generation management information 
is written into the cbpy-generation-management-infor- 
mation-storage region on a Recording medium together 
with the received audio program in the recording unit 14. 
20 When the reproducing unit 1 6 reproduces the recorded 
audio program, the ES signal judging unit 19 judges 
whether or not a video signal is contained in the signal 
from the reproducing unit 1 6. When reproducing the sig- 
nal composed of only an audio signal, the ES signal 
25 judging unit 1 9 detects and notices that to the controller 
15. The controller 15 detects that a video signal is not 
contained in the reproduced signal, and then, the video 
signal generatoer 20 generates an image displaying that 
the program is composed of only an audio signal, for 
30 example, a video signal showing audio program by on- 
screen display. Further, the controller 15 combines the 
copy generation management information obtained 
through the copy-generation-management-infbrmation- 
judging unit 1 2 and the video signal issued from the vid- 
35 eo signal generator 20 in the copy-generation-manage- 
ment-information-muttiplexing unit 17. And then, the 
controller allows the multiplexed signal to be issued 
through the signal output unit 1 8. 
[0029] In this recording and reproducing apparatus, if 
40 the reproduced program contains only an audio signal 
not accompanied by a video signal, the video signal gen- 
erator 20 generates a video signal simultaneously re- 
produces the audio signal. And the copy-generation- 
management-information-multiplexing unit 17 multi- 
45 piexes the copy generation management information on 
the video signal. As shown in Fig. 3A, the copy genera- 
tion management information is multiplexed and issued 
on the 20th and 283rd horizontal lines in the vertical re- 
trace time of the luminance signal of an analog video 
so signal. In consequence, receiving the video signal, the 
second copy-generation-management-information- 
judging unit 32 of the second recording and reproducing 
apparatus 31 judges the copy generation management 
information contained in the luminance signal of analog 
55 video signal. If the program can be recorded, i.e., if the 
copy control information is set to "00" (copy enabled) or 
"10" (copy enabled once), the second recording unit 33 
can record it. 
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[0030] in the above explanation, the recording and re- 
producing apparatus comprises the receiving unit 11, 
However, the receiving unit 11 may be incorporated in 
other apparatuses and connected to the recording and 
reproducing apparatus through an IEEE1394 interface. 5 
Even in that case, the recording and reproducing appa- 
ratus can detect whether the video signal is contained 
in the received signal or not and issue the copy gener- 
ation management information. 

10 

Claims 

1 . A recording and reproducing apparatus comprising: 

15 

a receiving unit for receiving digital broadcast 
transmitted from a broadcasting station; 
a reproducing unit for reproducing a recording 
medium; 

a copy-generation-management-information- 20 
judging unit for judging the copy generation 
management information included in an output 
of at least one of said receiving unit and said 
reproducing unit; 

an elementary stream (ES) signal judging unit 25 
forjudging whether a video signal is contained 
in an output of at least one of said receiving unit 
and said reproducing unit; 
a video signal generator generating a video sig- 
nal based on an output of said ES signal judging 30 
unit; 

a copy-generation-management-information- 
multiplexing unit for multiplexing outputs of said 
copy-generation-management-information- 
judging unit and said video signal generator; 35 
a signal output unit for issuing an output of said 

copy-generation-management-information- 
multiplexing unit; 

a copy-generation-management-information- 
updating unit for updating the copy generation *o 
management information; and 
a recording unit recording an output of said 

copy-generation-management-information-up- 
dating unit. 

45 



50 



55 
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